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(57) Abstract 

An antitumor agcm containing the a-chain protein (a-fragment) of an 
HGF (hcpatocytc growth factor) as an active ingredient. The a-fragment as the 
active ingredient functions as an antagonist which specifically inhibits the 
ability of cancer cells to invade or metastasize by means of HGF, This drug is 
specifically effective in inhibiting the invasion and metastasis of cells of cancers 
such as gallbladder and lung cancers, which are highly metastatic and result in a 
high lethality. It is used as an antitumor agent for cancer therapy, prevention, 
etc., and is highly useful clinically. 
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^ 7f5H * 

m m 

Jtcfl^ttJjtJffi^JCHa-r^. J:Vmmzit. HCFWepatocyte Growth Factor) CT) 
fi&i'if^ffl <75 fc «^ (I Sffi 3^)'^ ^^Ji; u ps^ $ tifc CO tz Jt ^, rof^ CD i//^- - 1'(7) 

UTb^U, (DI5S^*^B^'b7!5nZJ&-5i:*C, >5!-:7:Ln>^^ >^^-0-<:^r>- 
^^yi iZ'^.,^,i)^^VD^$>^z.ti,trmm^^f£<. ^^mmt/^^M.\^tzHGF ^^tK 

mm(D^^^^^X$i^Z.tlftXt.Z^^m^X&^ (B;*:#9B ¥6-250 10-t4>fS) » 



wo 97/16205 



2 



PCT/JP96AJ3105 



tZ^X. SmziS^^Xit1&tl^W.m<Dhv^^t^SbX\''^hZHtmT^0mVX^ 

SiaHGF*^a*oj£»j!a{z$[*u. ^comm. wf^m^mtuzmm-r ^m^x&^ 

Z.t-^^^'bti'liZ^tltLOi. Shimura et al. J. Jap. Cancer Res, 86, 662-669, 199 

5) o mmzm^sbxm^mti^M v ^ t $ ^ ^ -i>fl$^^MMcog?st6(i h g f n te?? 
nm-t^v 7.<7y r ^ ^ -x:ki>z ttimm-^nx^^^, 

Jife«HGFtJflf|IM.1ifiS$: in vitro T'tiMS-fr -SH^i: LT^tti^n/cSe 
K'^fe^) (Biochem Biophys Res Commun, 222, 1450, 1984, Proc. Natl. Acad. Sc 
i. USA, 83, 6489, 1986, FEES Letter, 22, 311, 1987, Nature, 342, 440, 1989, 
Proc. Natl. Acad. Sci. USA, 87, 3200, 1990) , flf ^^ifflSS^It^WtCltJi^ 

^ij^'ib. c-Me tMSl»®e^*'tHGFS^«s:^r3- i:;i^?i[^6*j{C 
4'o/:i(Bottaro et al., Science 251, 802-804, 1991: Naldini et al., Oncogene 
6, 501-504, 1991), 

^m^x&^ztti^m'hf)'izf£-ox^xt^^j. HGFiz^i>mmM(D^m • m^m 

$:!|#^6*]{Z:/0«V'J'-r'&T>:5?n'^;x. h (antagonist) fjtibXfiZ^ y\^ii^ -(Dm 
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^mzm':s<m^mtLxm«)xmm^jtmms,^m^-r^zt{z&^, 
10 J:, a-y=^^)i.yhtmrh) ^m^^6^tLx^m-r^mmmx:k^o 

a)HGFC7)a^7b^6J&-5 : 
h)'i^^S.f)^m 55-69kDa ; 

c)c -Me t/HGF L/-b-:^^-(7)T>^=3-7s Sfiltt^r^-T-S. 

Sfc. ^^M<Da-y^^>t^y h%:\ihXi,t'!§?lW}^iz-^ 

h(Dmmx:^i>o 

20 *)^. 

I212li, iJ^^HP LCT-fSSSU/E:HGF-gl^vS{b!^$:m^?acit) (SDS-PA 

25 I114{i, HGFOi^#T{;J3{t-5MDCK^fla{C?^-r-5>a-:7^':7-^> 

EBli, v>y hflT«flaODNA-&^(Z*t-r'l)HGF, EGF, a--7^^^yh 

(D^^^^-rmx$>i>o m^. (a) itnGF^m^mbtzT^. (b) tia--^^'?' 

^> H=l:^*PLfc^, (c) (i5 n g/'mlWHGFi^:^Ti;a-7^'^*^>h^ 
30 MUfcm, (d) (i 1 0 n g/m l<DEGFit#T{C a-^^-^"^ > b ^:m*PL 
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Hiett, GB-d imS&(D^miznt^a-y^^^yh<D^^^mr^MX-$> 
E7tt. HGF(7)*??T{Cfelt«.GB-d I m^(D^miZM^ ^ a - y ^ ^ ^ y 

(cell motility) ^riSifT N ^ Xmotogen) i: LTfii < (T. Nakamura, Prog. 
Growth Factor Res., 3, 67-85, 1991) 3 J:oT h J: U ^^^fcSn 

fc^^T'$>S. HGF(Cj;^«cOil®l^47Cii{C{i, ^ - :^J7^:^>0 U^SE-fb{z.fc 

5 -g>* K^U >$r/rL/r^J!arBl^^(^i^ii.\ rho small y^-^^'RCDi^mt^-ft^^ 

mmGrnikti^m^LX^^^, ^^fCSig, rhoCOTj5fJCpl25FAK(focal adhesion kin 
ase) ji'ffig L , H G F J: o T-ig6U;&pl25FAKCO y ^SE^t*^^^ 3 5 Z 1 7b^?l li 
^•ofc (K. Matsumoto et al. J.Biol. Chem, 269, 31807-31813, 1994). HGFCT) 
fiJ^m. ?;3«8<^M,'^g5^ (focal adhesion)0Jg^, fflBa'i-*&C7)^tU^{Ipl25FAK(5[) U 

0 /omtii^m^LXBV. HGF(CJ;Siifflfla(^iig,^47tji{CfcH^T,=fflJ}a- V S U 

^ <!: O^gSf^M ttpl25FAK^/^ L TMgfi$ ax t ^ ^> 1 «i n^. 

LT:^#<^S$t^Sz:^*^^•<7&M^,^^i^^TV^■^) (tumor-host relationship) , 
^^#«?i^ra®C*5l5-r^HGF, 4*'br/f;jS^liatCffi3t5f<5HGF|j|^B^ ( 

5 ^ >i;:i u » /j^^co,w,i4<b (Jijisg^M • lE^ig) izm^-r^zL ^m^bfj-iz 

Ltc (K. Matsumoto et al. Gann Monograph No. 42: Growth Factors: Cell growth, 
Morphogenesis and Transformation, CRC press 92-112, 1994; K. Rygaard et al. 
Intern. J. Oncology, 2, 991-996, 1993; W.G. Jiang et al. Clin. & Exp. Meta 
stasis, n, 235-242, 1993; S.P. Seslar et al. Cancer res,, 58, 1233-1238, 1 
0 993: N. Rahimi et al. DNA and Cell Biol., _13, 1189-1197, 1994; S. Beliusci 
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et al. Oncogene, 9, 1091-1099, 1994) , 

^(invasion factor) ^b^GFT'SiS 3 h*^q^e);b>{C35.'c)fc. Z.<^mM^mi&0^ )\^ 
rtiijH(ift^6tJJS:ti5iiH^T'feSEGF. TGF-^, PDGF. bFGF^'ifT- 

10 HGF(zflt^6<jr'«)^» MM^iiafira®iaiHi^jaiBa<^HG 

Fm.±^m^-ti>m^^m±'^m{^. zicdhgf-y >v^n.— •t-iDHi^^b^iL-i/ST- 
fe-szitA^^eAHc^'oto t hMfiMflaiC[SJb"r#<C7)±;i/£/yy' (carcinoma), 
M;tliPie3teMJi,gt^S^flaJ&i:(Z)rBl®*5|5S?SH^(stromal-derived invasion fac 
tor)C7)^<4c7b^HGFT'feSZh=b^'b7b^{C^i;ofc (K. Rygaard et al. Intrn. J. 0 

15 neology, 2, 991-996, 1993; W.G, Jiang et al. Clin. & Exp. Metastasis, U., 2 

35-242, 1993; S.P.Seslar et al. Cancer Res., 58, 1233-1238, 1993; N. Rahimi 
et al. DNA and Cell Biol., IZ, 1189-1197, 1994) . 

20 Me t/HGF L/-b-;^^-$:^Jlt-SHGF:^6*jimflSr'fe-5. 3 CD :i 1 3^^ <b , HGF 

L 7b> S * % ^ # >b H G F 0 5 1 ^ < liJF 5£ f C fc V ^ T ^^il T C7) ^. S: ^ 75)^ { C U fc . 
HGF(i*tj6 9 kD aCDa^i:,^3 4 k D a CO ^ ^'-S^t^D ^J'^T V-T'fe-2>o 

HGF^a^lCtlN^ffi^Ttr^ > i: 4 ^SCT)-? U V-J^'^b Kp^ >/)^#fe 
25 ^^{C(i-k'J >:;^D7^T-if€^K^-f >*^#^EOTfcU, HGF m^1^\.Z=L=.- 

K^^ >fi}3ti&^-r-5>±t5iH^T-*^o *%^#«bHa{CHGF^^F^(DKpi^ 
y«|jt^i^ifeLfcS'!'(D^^HGF$:ig^^X^6*)tC<'^mU, a^l^tDN^SS^T 
hr>J&'br/tC^-, Hn-^ ij ^'^Jl/K^-f >7!)^c-Me t /HG F L/-b3^5! -{C^g 
-&-r«)^/>Kpi^ >T-feSc:i:$:^'bAncLfco ^JtoT, z:cDl:/> U-fe":''^ -^-^ 
30 Y >rt{ZMe^X^6lJ{Z^^5r^A-r-5' ttzj: UHGFb-fe3''3J--T>5! 
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ibaai, ffSSLT4§-5Z:h;b^-e^-5 (FEES Letters, 224, 312, 1987; Proc. Acad. 
Sci. USA, 86, 5844, 1989^ , 

HGF=S:#-5Z t^^-e^-S (t^JX-ti, Nature, 342, 440, 1989; H?|s4#re^5-11138 
3-f-^fg; 03ts!}#gg5p3-255O96-§-i:i%; Biochera. Biophys. Res. Conmun., 163, 967, 
19894' . 
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<ty»«b^!&. ^sj^ti, ^^^--xj\2^7.^i-Bm (CHO) iSBjia. v>7.Gi27iftiii&, 

•tl-;UCOSiSBBa, Sf(Spodoptera frugiperdamikfJ^hLizmKm^L. ■e(^^«±Jf <fc 

it X;^6<] 4- ^fe {C J; y S -tt fc =b T' o T t> cfc t ^ . 

^f2mBe^^JtC5^^n-5J:-9lC, a--75^f^ > K^HGFCD^-^' S >f > (mi togen) 
S-t/^ S'!f>fi&tt$:iaS-r-5>^'i: c -Me t /HGF V±-:f^-(DTy^^'=-^ h 

^li, -t^f/. y-^. y^y^W^ +>-M >f?, \Z^^-ti>^h.ti^'htiihm, 
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•7^y^> S^fifcUTli, a^O. 0002-0. 2 (w/v!li)S^, »^ L < ttO. 001-0. 1 (w/v 

n, ztiib(Dmmi>tm?nt(D^mizmcxmm't^zti)^x^^, mm^'<Da-'y 
^-^^t^h^fits, mm. mmm&t^i^iZ!d?ox^'^mm-r^ztti^x^i>. 

Lxmm^ni>o 

^^^mcDsamit. wimmaymmiizmi^tim^f^^^mmizj:^]^^^^^^. m 
put. •&$ima)mmiz{^x^m. mm. ^t. Bm^^iz^^r^z.tf}^x^i>o 

^•^^ > h h UTO.Olmg-lOOmgT-fctJ. zn^lBm/j^^^L^MlZ^nX^-^-t ^ 

msbxmmx$3i>o 
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tClS^ $ n 6 =t; T- tt 3& V ^ . 

mmm i 

ffSgUfc. ^W'J'nv IC^-r. H UC5^$tvSJ:e)(C, 4<@Oh:- 

MDMfla?: 1 0%FBSijnDMEM^S&T'2X10*aia/raUC|li$SL, 4 8':7x;b-:/b- h {C 
250ml/'i7x;i/T-S #3A/y£. a-yy^^f^ > h 5:m3i&T'10ng/ml7b>'blOMg/ralSl]xT 

a-yp^'^y hiZlt^^^^ U > '/(scattering) f'^ffi(i^«?)«btl->&;7!)> 
cfc. m^T, HGF2ng/mli:IS]e$C^>!jnUTHG FlC?*-r-5>|5a*^^$:ii^/c. 

C7)T > 3J =r-^ h -eS) -5 Zl i: *^5t < ^1® ^ nfc. 

'yy hMfla^48'i7i;i/^U- 0 %®^=S: t&dbS J; {C^«L, HGF, 

EGF, a-y^O'^y h^mtaLX 2 imrnmmLt^o '"I-BrdLUO.lSmCi/'t;! 

m 5 H^-To a-V=y^:^ y h {itllO'ng/ml/jMblO'ng/ialCOt&lI'eD N A-^p^iSii 
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^S6*J'?r&-&'7 K U-y^U i^sy ^-v (Matrigel invasion chambe 

r, 24 -i? X ;u) ffi V > fcSEKg jP^^ v=;i/T' HOP ©S«SagJHI§^{^^ C ^c^i" S a 
-^^-^^^hCDjaH&iNlf^Ufc. GB-d 1 mm, 1 . 5X 1 0* SSIBa/200ml / -^7 X US U 
T, Tv>'"^— f--V>'y'<— (upper chamber) IC^$ 3. A/ fe'o 09— 5=--V (lower 
chamber)C^«S&500mltC«HGF2ng/mlfc a--7-7'?'^ > h iMXX 2 4 HtW^^ 
@^^H&ET'^-feLfc. 08![^Ttceiec7)lomS= (8.4im') •7'f>'l/^f 

-Tffi{cis?s L T ^ f:imm.^r'Wmm^mm ufc. h g f {is^*fe#6*i{zGB-di^fla 

<7)§}S^{SiiL/c ms^m) o HCF3ng/mUzn-r^a-y'^^';<yhO)ilFm^ 
if^S^UfchZ:^, a--7^'?">^> hliHGF3ng/mlC0 1 3 Ofg, 4 0 Ofg, 4 00 

om. 1 3 0 0 o^gt^sgfeMtcHGFwf'^ffl^iasufc mi^m) . 

I1I8{Z, E6S.tFia7C7)Ji!S^5:ll^<tU/h=t<7)S:^-r. 
ffli^J-r S ffl 5: S z: i: e 4' o o 

^m-k&jk 1 0 Om 1 'P(,Za--7^^:A > h 1 m g , -^y— h-;u 1 gRXf^^^J 

mmm 2 

0. 0 2MU (0. 1 5M NaClS.i;o. 0 1 %jK 'J V;i/^- h 8 

pH7. 4) 1 0 Om 1 cfilCa-'7^'5^;>t> h 1 mg fcH hjfiL?fy;U-:/$ 
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mmm 3 

?£M3iS:!K 1 0 Om 1 ffCa-^^'^^^ h 1 mg, V^l/kf h -^^ 2 g . 
i/>2 gS.t/zK'J V;i/-^- f> 8 0 1 Omg =&■&t^^?S$:*i06*I^-IS9SLx 1 m 1 -f 



wo 97/16205 PCT/JP96/03105 

1 2 



5 a)HGF<^a^AMb4»^ : 

b) ^^^**^**! 55-69kDar'fe-5; 

c) c-Me t/HGFL/-fe:;^5i-C07>$zf^7> SSttSr^-T^., 

2. HGF;5)^^Se^5la^A{CJ:^J5i{JiLfc=b<7)T♦fe^|g*<^®Efg l3SfS«cC^*n: 

10 3. mim'Ff&iSi:^<Dm±mm\ :Kmm. tern®, ps, ^^m. mmmis&jut 

15 b)^^»3i^*«}5 5 - 6 9 kD aT'$>-& ; 

c)c-Me t /YiGF i/±-:f^-(DTy^d—y^Vm^^m-t^. 

20 ^ffi, 

a) HGF<7)am*^^'&<'-5 ; 

b) ^i^fi;!)^*^ 5 5 - 6 9 kDaT'$>-& ; 

c) c-Me t/HGFp-b:r^J-CDT>^i=f-7> h?gi4$:^-rS. 

7 . HGF7b^iae^ffi^;iCJ:y9i{itLfct;(DT'feSlf*0«aEi^6TO«t<7)m 
25 e^(7)deffl. 



30 
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